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Communication today

● Workload tripled
● Long delays between stages
● Painful validations needed in every step

– Still error prone

– Very time/work-consuming

● Proliferation of MC tools, difficult to document/
maintain, difficult to reproduce in the long term
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Roadmap for direct communication

● Communication between theory and 
experiment using Lagrangian + parameters
– Easy to document, easy to reproduce

● Nobody wastes time building Monte Carlos
● All Monte Carlos already in exp. framework

– Inclusion of new model automatic

– No re-validation of tools necessary

● Completely parallel simulation chains
– Validation of amplitudes and parton-level by theorist

– Validation of complete simulation by experiment
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FeynRules
[Christiansen, Duhr, arXiv:0806.4194]
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FeynRules

● Mathematica package for derivation of 
Feynman rules from any Lagrangian

● Interfaces to multiple MC tools
– Theory tools: FeynArts/CalcHep/MadGraph (loops, 

DM constraints, parton level MC/plots)

– Exp. tools: MG/ME, Sherpa (already in exp. 
Frameworks)

● Tutorial on Friday (Claude Duhr et al)
● Please ask Claude for details

[Christiansen, Duhr, arXiv:0806.4194]
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Conclusions

● How to avoid double (or triple) efforts and time 
in creation and validation of MC's for 
comparison of new models with data?

● We suggest using automatic tools all the way
– Effortlessly from Lagrangian to simulation

– Identical/parallel simulation chains for TH and EXP

– Validation of theory by theorist, full sim. by exp.

– Streamlined documentation, reproduction

● Allows for standardized framework for 
communication of new models, e.g. via web
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Backup slides
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